
 SSR  June 2018, 99(369) 49

ASE Annual Conference 2018

Girls into Global STEM
Ray Kirtley

ABSTRACT  The under-representation of girls in careers in the STEM subjects has led to the 
development of an international project to encourage girls to become more involved in science and 
related subjects in school. Features of this project are described.

Girls into Global STEM (GIGS) is an EU 
Erasmus+ project involving the UK, Cyprus, 
Poland and Sweden that aims to develop and 
test methodologies that can inspire more girls 
to choose science, technology, engineering and 
mathematics (STEM) subject options in upper 
secondary school. Erasmus+ offers schools funded 
training opportunities, job shadowing and larger 
curriculum projects requiring a partnership of 
institutions committed to working together for 
2 or 3 years. A surprising number of applications 
for all these strands feature some aspect of school 
science. One precursor of a successful partnership 
is for most of the members to know one another 
before submitting their application and this was the 
case with our group. Experience of past projects 
has taught us that this factor should always take 
precedence over choosing particular countries first 
and then looking for suitable partner institutions.

The GIGS project is coordinated by Ray 
Kirtley and Kevin Burden from the School 
of Education, University of Hull, and each 
country is represented by either a university or a 
nongovermental organisation (NGO) working 
with a partner secondary school. Each secondary 
school was well known to its national partner 
and each brought something different to the 
partnership. In the UK, De Ferrers Academy 
is a leader in the use of ebooks and mobile 
technologies in the classroom, and these are an 
important feature of the GIGS project. Gimnazjum 
w Zespół Szkół w Siennicy in Poland has created 
a laboratory and teaching room dedicated to the 
technologies for generating renewable energy 
and already had a good relationship with our 
other Polish partner, the Centre for Citizenship 
Education. The Grammar School in Nicosia, 
Cyprus, is a leader in STEM education and 
includes robotics in the curriculum. It is also a 

proven partner of CARDET, our other Cypriot 
partner. In Sweden, Sandgärdskolan is closely 
linked to the University of Boras, which sends the 
school many students for their teaching practice.

Our partners outside of the UK worked closely 
with each school during the application process 
and we discussed some challenging barriers to 
their participation in the project. Linking this 
work to the curriculum was easily managed by 
offering schools choices for the potential STEM 
themes they were to follow.

In common with all such projects, school 
partners have found it difficult to manage the 
project during exam periods and our school 
holidays are always different! However, so far, 
each school has been represented by at least one 
member of staff at international meetings and at 
all our virtual meetings.

An additional UK partner is the UKbased 
NGO Practical Action (https://practicalaction.
org/), which developed the key resources for 
the first year of our project – the ‘Global STEM 
Challenges’. These fit into curriculum areas across 
Europe not only in science but also in geography 
and citizenship. Each one is drawn from one of the 
United Nations Sustainable Development Goals:
l Zero Hunger (Goal 2);
l Clean Water and Sanitation (‘Ditch the Dirt’) 

(Goal 6);
l Affordable and Clean Energy (Goal 7);
l Sustainable Cities and Communities (Goal 11);
l Climate Action (Goal 13).

The challenges are not prescriptive but provide 
guidelines and ideas. For example, in Affordable 
and Clean Energy, pupils are given some open
ended lines of enquiry:

You could investigate when this type of energy is 
used and some of the differences between wind 

https://practicalaction.org/
https://practicalaction.org/
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turbines in Europe and in the developing world. 
Maybe the challenge you create could be about 
building a working model of a wind turbine that 
could be used either in Europe or in a country in 
the developing world?

In Ditch the Dirt, pupils are given the role of 
scientists who have been tasked with developing 
and testing a water filter. They work in small 
groups and are guided through a series of filtration 
exercises that may result in drinkable water 
(Figure 1). Two realworld contexts are introduced 
into this challenge, firstly through a costing 
exercise for the materials used and secondly by 
looking at how a financial investor might select 
a particular technology for development after 
judging group performance and results. Global 
STEM Challenges are flexible and adaptable 
resources that could be used in a wholeclass 
setting, by a STEM Club, or as part of an 
activity day.

The GIGS project introduced a further 
methodology in which older students (15–16 years 
old and known as the ‘challenge creators’) 
developed activities for a younger cohort 
(12–14 years old, the ‘challenge champions’) using 
a selected challenge as stimulus material. The 
preliminary work of this group was extracurricular 
and involved meetings at lunchtimes and after 
school but the next stage was linked in to the 
mainstream curriculum of the younger pupils. 
Commenting on this phase, Greg Hughes (Head of 
Physics and Vice Principal at De Ferrers Academy) 
said ‘We just stood back and let them take the class.’

The resulting activities brought science and 
global issues together in the classroom but our 
project had an additional aim, which was to 
record some of the experimental work as digital 
‘assets’. Throughout the challenges, the older 
students were encouraged to collect video clips, 
still images and any other assets for inclusion 
in pupilgenerated ebooks that record their 
work and will contribute to our Teacher Toolkit. 
We brought together all 32 of the challenge 
creators for a fiveday workshop in Poland in 
June 2017 specifically with the aim of finalising 
their ebooks. Thanks to Apple, a template has 
been constructed to give each school’s ebooks a 
professional finish. The books are in English and 
there are also versions in Polish and Swedish. 
Our website, www.gigsproject.eu, gives an 
overview of the project, including links to project 

outputs. The homepage shows the challenge 
creators and staff at the project’s 2017 student 
conference in Poland (Figure 2) and students 
from Ursuline Academy Ilford showcasing their 
CREST project ‘Agrihouse’ at the Big Bang Fair 
in London (Figure 3).

We are also generating a number of case 
studies to give an idea of what took place in the 
classrooms and laboratories of the partner schools. 
These include experiments with solar ovens and 
wind generation at Sandgärdskolan, trialling the 
practicality of using drones to deliver water at De 
Ferrers Academy (Figure 4), growing seeds under 
drought conditions at the Grammar School, Nicosia 
and developing animations to illustrate climate 
change at the Gimnazjum w Zespół Szkół w 
Siennicy. These can be found at www.gigstoolkit.
com/schoolcasestudies.html. Student activities 
and experiments are illustrated and described in 
their ebooks, which can be downloaded from www.
gigstoolkit.com/ebooks.html.

In the first year of our project, we hoped to 
demonstrate that these activities have the capacity 
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Figure 1 Filtering water using dried banana skin 
chips and muslin fabric

http://www.gigsproject.eu/
http://www.gigstoolkit.com/school-case-studies.html
http://www.gigstoolkit.com/school-case-studies.html
http://www.gigstoolkit.com/ebooks.html
http://www.gigstoolkit.com/ebooks.html


 SSR  June 2018, 99(369) 51

Figure 3 Students from Ursuline Academy Ilford and their CREST project ‘Agrihouse’ at the Big Bang Fair in 
London; the project was inspired by Practical Action’s education materials that were later developed into the 
GIGS project’s Global STEM Challenges

Figure 2 The 32 challenge creators (and staff) at the five-day workshop in Poland in June 2017
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to inspire all school students and especially 
girls to find out more about how science and 
technology can provide practical, often lowcost 
answers to important global issues. We devised 
online surveys for our school students both 
before and after the practical work and have now 
analysed some of the resulting data for both boys 
and girls. The key questions were about science, 
technology and maths and asked respondents 
(both boys and girls) to rate their enjoyment, 
level of interest and the degree of difficulty they 
associated with each subjects before and after 
our intervention. The results were complicated 
by differences in cohort numbers across the four 
countries and also in the experiments that they 
carried out as part of their challenges. Looking at 
the UK alone did reveal small increases in girls’ 
enthusiasm for these subjects but the lesson we 

learned from these surveys was in future to limit 
the lines of research and the number of questions!

We also recorded interviews with groups from 
the older cohorts, the challenge creators, in each 
country. The comments of both boys and girls 
indicate a new understanding of how science 
and technology can respond to developing world 
issues. One interesting and unexpected outcome 
was the commitment of the older students to 
their work with the younger cohorts and the 
corresponding enthusiasm of the younger ones 
for these sessions. Although not gender related, 
this aspect of the project raises new questions 
about the positive benefits of mentoring for 
both groups in lower school science. In a less 
systematic survey, younger students were asked 
to draw their ideas of what a scientist looked 
like both before and after the challenges. The 
initial activity produced some familiar male 
stereotypical scientists.

All this happened in the first year of the 
project. We are now moving into a different phase 
that will see the development and testing of a 
number of inservice and preservice training 
programmes that can be adapted by schools, 
training providers or as part of a preservice 
course. By the end of 2018 we should have 
available an online course, a blended learning 
course and sample programmes for twilight 
sessions. Each training course will draw on the 
Global STEM Challenges and other resources 
assembled in an online project toolkit (www.
gigstoolkit.com). As the project passes the 
halfway stage, we are also planning multiplier 
sessions in each partner country – these are free 
one or twoday training courses that also offer 
some financial support for participants’ travel 
costs. The UK multiplier will be in Birmingham 
on Thursday 15 November 2018. Our aim for 
these sessions is that teachers should find out how 
to run their own Global STEM Challenges and 
potentially be in a position to train others and so 
disseminate the work of the project.

Ray Kirtley of the School of Education, University of Hull, is the coordinator of GIGS. For further 
details about the project, please visit the project website (www.gigsproject.eu) or contact Ray Kirtley 
(R.Kirtley@hull.ac.uk) or Kevin Burden (k.j.burden@hull.ac.uk).

Figure 4 Coding drones at De Ferrers Academy
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